Table A-10 | Normal total emissivity of various surfaces.

APPENDIX A Tables

Surface T, °F Emissivity €
Metals and their oxides
Aluminum:
Highly polished plate, 98.3% pure 440-1070 0.039-0.057
Commercial sheet 212 0.09
Heavily oxidized 299-940 0.20-0.31
Al-surfaced roofing 100 0.216
Brass:
Highly polished:
73.2% Cu, 26.7% Zn 476-674 0.028-0.031
62.4% Cu, 36.8% Zn, 0.4% Pb, 0.3% Al 494-710 0.033-0.037
82.9% Cu, 17.0% Zn 530 0.030
Hard-rolled, polished, but direction of polishing visible 70 0.038
Dull plate 120-660 0.22
Chromium (see nickel alloys for Ni-Cr steels), polished 100-2000 0.08-0.36
Copper:
Polished 242 0.023
212 0.052
Plate, heated long time, covered with thick oxide layer 77 0.78
Gold, pure, highly polished 440-1160 0.018-0.035
ITron and steel (not including stainless):
Steel, polished 212 0.066
Tron, polished 8001880 0.14-0.38
Cast iron, newly turned 72 0.44
turned and heated 1620-1810 0.60-0.70
Mild steel 450-1950 0.20-0.32
Tron and steel (oxidized surfaces):
Iron plate, pickled, then rusted red 68 0.61
Iron, dark-gray surface 212 0.31
Rough ingot iron 1700-2040 0.87-0.95
Sheet steel with strong, rough oxide layer 75 0.80
Lead:
Unoxidized, 99.96% pure 240-440 0.057-0.075
Gray oxidized 75 0.28
Oxidized at 300°F 390 0.63
Magnesium, magnesium oxide 530-1520 0.55-0.20
Molybdenum:

Filament 1340-4700 0.096-0.202
Massive, polished 212 0.071
Monel metal, oxidized at 1110°F 390-1110 0.41-0.46

Nickel:
Polished 212 0.072
Nickel oxide 1200-2290 0.59-0.86
Nickel alloys:
Copper nickel, polished 212 0.059
Nichrome wire, bright 120-1830 0.65-0.79
Nichrome wire, oxidized 120-930 0.95-0.98
Platinum, polished plate, pure 440-1160 0.054-0.104
Silver:
Polished, pure 440-1160 0.020-0.032
Polished 100-700 0.022-0.031
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APPENDIX A Tables

Table A-10 | Normal total emissivity of various surfaces’ (Continued).

Surface T, °F Emissivity €
Metals and their oxides
Stainless steels:
Polished 212 0.074
Type 301; B 450-1725 0.54-0.63
Tin, bright tinned iron 76 0.043 and
0.064
Tungsten, filament 6000 0.39
Zinc, galvanized sheet iron, fairly bright 82 0.23
Refractories, building materials, paints, and miscellaneous
Alumina (85-99.5%, Al, O3, 0-12% SiO,, 0-1% Ge,03);
effect of mean grain size, microns (m):
10 pm 0.30-0.18
50 pm 0.39-0.28
100 pum 0.50-0.40
Asbestos, board 74 0.96
Brick:
Red, rough, but no gross irregularities 70 0.93
Fireclay 1832 0.75
Carbon:
T-carbon (Gebriider Siemens) 0.9% ash, started with 260-1160 0.81-0.79
emissivity of 0.72 at 260°F but on heating changed to
values given
Filament 1900-2560 0.526
Rough plate 212-608 0.77
Lampblack, rough deposit 212-932 0.84-0.78
Concrete tiles 1832 0.63
Enamel, white fused, on iron 66 0.90
Glass:
Smooth 72 0.94
Pyrex, lead, and soda 500-1000 0.95-0.85
Paints, lacquers, varnishes:
Snow-white enamel varnish on rough iron plate 73 0.906
Black shiny lacquer, sprayed on iron 76 0.875
Black shiny shellac on tinned iron sheet 70 0.821
Black matte shellac 170-295 0.91
Black or white lacquer 100-200 0.80-0.95
Flat black lacquer 100-200 0.96-0.98
Aluminum paints and lacquers:
10% Al, 22% lacquer body, on rough or smooth 212 0.52
surface
Other Al paints, varying age and Al content 212 0.27-0.67
Porcelain, glazed 72 0.92
Quartz, rough, fused 70 0.93
Roofing paper 69 0.91
Rubber, hard, glossy plate 74 0.94
Water 32-212 9.95-0.963

TCourtcsy of H. C. Hottel, from W. H. McAdams, Heat Transmissions, 3rd ed. New York: McGraw-Hill, 1954.



